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ABSTRACT: The cellulase enzyme complex of
hyperproducing strains of T, reesei is deficient
in B-glucosidase, which can result in accumula-
tion of inhibitory levels of cellobiose. Supple-
mental B-glucosidase from A. phoenicis grown
in co-culture with 7. reesei has been used to
overcome this problem. However, the competi-
tive interactions between the two fungi has not
been addressed adequately. A factorial experi-
ment was conducted to evaluate the effects of
inoculum density (4 levels of actively growing
mycelia) and induction substrate concentration
(0, 0.25, 0.5, and 1% starch) of A. phoenicis
on the hydrolytic potential of the extracellular
cellulase enzyme complex from 7 day old co-
cultures upon alkaline peroxide pretreated
wheat straw. Production of B-glucosidase was
greatest for co-cultures with the highest inoc-
ulum densities and starch concentration. The
cellulolytic potential was greatest for high in-
oculum densities at lower starch concentra-

tions. Co-cultures with highest inoculum at
0.25% starch gave the highest cellulose con-
version efficiency (69%). Our data suggest

that these results are due to the over-
production of A. phoenicis biomass at the ex-
pense of T. reesei during the growth phase in
cultures containing high starch levels.



BACKGROUND

1) Cellulase is a complex composed of three
major enzyme types: Endoglucanases, exo-
glucanases, and B-glucosidase.

2) Trichoderma reeseij produces cellulase that
is relatively deficient in B-glucosidase, which
can result in the build-up of inhibitory levels
of cellobiose.

3 ) Supplemental B-glucosidase can be produced
by Aspergillus phoenicis, grown either separ-
ately or in mixed culture with T. reesei.

4 ) However, an additional carbon source,
starch, is needed to grow the A. phoenicis.

5 ) Also, mixed cultivation may involve prob-
lems resulting from competition between the
two fungi during growth.

PURPOSE

To evaluate the effects of inoculum density
and starch concentration on the hydrolytic ca-
pacity of the cellulase complex produced in
mixed cultures of T. reesei and A. phoenicis



EXPERIMENTAL APPROACH
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EXPERIMENTAL DESIGN

A 4 x 4 FACTORIAL DESIGN WAS UTILIZED

FACTOR LEVEL
A. phoenicis 0, 0.02, 1, and 5%
Starch conc. 0, 0.25, 0.5, and 1%

Alpha cellulose concentration (1%) and
T. reesei inoculum (5%) were held constant.
Each treatment was run in triplicate.



ENZYME ACTIVITIES
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FOLLOW-UP STUDIES
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CONCLUSIONS

1) Cellulase production in co-cultures of Trichoderma reesei
and Aspergillus phoenicis is significantly affected by starch
concentration and relative inoculum density.

2) Co-cultures without starch produced a cellulase with in-
creased B-glucosidase activity when compared to mono-
cultures of Trichoderma reesei and with greater hydrolytic
potential toward a natural cellulosic substrate when com-
pared to co-cultures that contained starch.

- A. phoenicis B-glucosidase may be induced by oligosac-
charides produced during the hydrolysis of cellulose by
the T. reesei cellulase complex.

3) Co-cultivation with cellulose alone eliminates the added
cost of separate enzyme production and recovery processes
needed to produce supplemental B-glucosidase without the
use of additional carbon sources.



